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Wind.-Prevailing direction, southwest; average direction, as deduced from 
mnny years observntions, northeast.-Dr. Herbert B. Battle, Raleigh, di- 
rector; C. F. von Herrmann, Sergeaut, Signal Corps. assistant. 

NORTHANDSOUTHDAKOTA. 

The monthly mean temperature for the states ahout normal, Or Possibly 
1 below, and the average tenipernture is about 0.31 below the normal. 

SUMMARY. 

Temperature.-Montllly mean, 27.0; highest monthly mean, 33, nt Spear- 
fish and Rapid City; lowest monthly mean, 20, a t  Nn oleon; maximum, 75. 
i t  Wnpeton, 9th; minimum, -28, nt Fort Buford, 28tI; range for the states, 
103; greatest local monthly range, 89, at  Fort Buford; least local montlllY 
rnnge, 6G, nt Cunton. 

Cnnton; l e s t  monthly, trnce, nt Clark and Woonsockct.-S. W. &enti, Ser- 
geum!, Signal Corps, Huron, i n  charge. 

Ifedpitation.--Average for the states, 0.33; greatest monthlv, 1.08, at 

OHIO. 

~ -- 

Valley, 71. The lowest were Dyberry, Somerset, and Coudetsport, 10; Lock 
Haven, Wellsborou~li, and Columbus, 12. 

Redpitation.-1 he average precipitation for the stnte was 6.72, which is 
double the usunl quantity for November. A s  t.ltere was only n slight excess 
in the northwestern portion of the state, this ratio was greater in other parts. 
The greatest totals were Girardville, 10.16; hieyerstown, 9.99; Westchest.er, 
9.91; Ihgle’s Mere. 9.27; Fottstown, 9.16; and Latlcaster, 9.02. Excessive 
rains occurred on the 18th and IBth, wliich caused hcnvy freshets nlong the 
Susquehnnna, thnt cnrried nway railroad bridges and runs of lumber. 

Wind.-Prevailing dircction, west.- Under direction of the Fkanklin Insti- 
tute, Philadelphia ; T. F. Totonrend, Sergeaptt, Signal Corps, assistant. 

SOUTH OAROLINA. 

The monthly mean temperature for the state is Over 2.0 higher than the 
The avernge monthly rainfall for mean of November in either 1887 or 1888. 

two preceding yenrs. 
w~ Over one inch in excess of that for N ~ ~ ~ ~ , , ~ ~ ~  ill either of the 

SIIMM ARY. 

EQUINOCTIAL STORMS. 
ropnred I)y Assistant Profosaor 11, A. HAZON by ordor of tile Cllief Signnl Officer, t o  

[‘meet the I ~ U I I ~ C ~ O U S  deninnde iiiudc upon thi; ofice for iuforrnirtion relntivo to equi- 
noctinl atorms.] 
There have come to the Signal Office, from time to time, inquiries regnrd- 

ing the existence of storms nbont the 21st of hfarch rind 21st of September of 
each year. l‘here also seems to be n fairly well-gryuiidcd belief i n  the minds 
of mnny intelligent persons thnt t,he so-called equlnoctinl storms,. or storms 
infliienced, if not enerated, by the seeming passnge of the sun ncross the 
e untor, bnve n rea! existence. Other8 have gone still farther nnd have con- 
s s e r e d  thnt the equinoctial )oirtts of the plnnets have an important benring 
rpon.terrcstrinl weather. Jdlieri it is considered that the equinoxes nre wholly 
imnginnrv oints in the sky, or the intersectioris of two intnginnvy lines, the 
equator un! the path of the sun, we must conclude at  once that the npparent 
presence of the sun nt either of these points can linve nbsohitely no efect upon 

The mean temperature of the northern section was 40.6, of the middle sec- 
tion, 40.5, nnd of the state, 41.0. These menns are 0.8, 0.3, und 0.3 nbovc the 
averages for the past eight years. The mean temperature of the solithern 
section, 42.4, wns 0.1 below the eight year nvcrnge. The maximum teniper- 
ature reported was 77.0, at Hanging hock, lst, and the minimum, 8.6. a t  
Wauseon, 30th. The great- 
es t  daily range was 38.5, nt Portsmouth, 12th, and the smnllest, 2.0, nt Cin- 
cinnati, on tlie 22d,.> 

1 4 e d  itation.-1 he mean rninfull i n  the northern section, 2.81, wns 0.03 
below t f e  eight year nvernge. The mean in the middle section was 4.38, and 
in the southern section, 4.85. Tbese means are 1.14 and 1.64 above the 
avern es for these sections for November. ?’he menti for the state, 4.02, is 
0.92 atovc the average. l‘he grentest monthly rninfnll reported \vas 8.00 a t  
West Milton, and the smallest, 1.71, at  Sanditsky and Vienna. 

Wind.-Prevniling direction, wcst.-l+of. N. F. Thomas, Colicmbus, di 
rector; L i d .  Cfiurles E. Kilbocclne, secretary; C N. Strong, Corporal, Sig 
nul Corps, assistant. 

OREGON. 

The mean dnily range of tempernture wns 1 G . l .  

o w  weather. I t  mi&t be thought that somcliow the lengthening day at the 
spring equinox and the corresponding shortclling oue in the fall mi ht nffect the 
wenther. However, not only are these directly contrary to eacf other and 
therefore incnpable of producing like ~Kects ,  but nlso the increase or diminu- 
tion is only two and one-half minutes dnily, and the act.ion is n continuous one 
for weeks beforc nnd nfter the equinox, SO thnt on all ncconnts it is impossible 
for us to consider thnt there cnri be any effect wlintevcr from this cniise. 

Tltere still rentnitis this considerntion, that possibly there IS a recurring 
storm period nhout the 21st of’ March :cud 21st of September which may be 
entirely indepeudcnt of the e ciinoscs. This uestion. though entirely differ- 
ent from tlie prerioiis one, \its bcon citrefii?ly investigated by Prof. 11. If. 
Scot.t, of 140ndon. Hr collected all the scverti storms that paved over Great 
Dritnin for foiirteen years, and found thnt nut of forty-five storms i n  March 
not one occurred on the 21st, niid out of eigliteeu storins i n  September, only 
one ncciirred oti.tlte 2lst. 

. 

Tern eralure.-The monthly average for the state, 42.7, is 2.1 above the 
normnf: The average excess nlong the immediate coast is 2.8 ; in the inte 
rior valleys, 2.3 ; and in the eastern portion of the state, 1.2. Tlic mean tom 
perature along the coast was 60 ; in tlic? interior vnllejs, 46 ; and in enstern 
Oregon, 39 ; highest monthly menti, 50.8, nt Bnndon ; lowest monthly mean, 
33, at Joseph and North Powder ; tnaxiniuni. 74, a t  Bnndon ; minimum, 6 ,  
at North Powder ; range for stnte, 69. 

Precipitution.-The precipitation wns below the arerngc in nll sections of the 
stnte, except in Douglas and Coos counties, and urldonbtedly i n  all soiitliwest- 
ern counties. The deficiency ranged from 5.00, a t  Fort Cnnby, to 0.35, at 
Mount Angel. Aloug the coast from 4.00 to 7.00 fell ; in the interior valleys 
from 3.00 to 6.00 ; niid in enstern Oregon nbout 0.75. The arernge for the 
stnte w w  3.00. 

Wind.-Prevailin direction, soitthwest.-Hot~. H. E. Hayes, >fader Stute 
Grange, Portland, Arector ; J3. S. Ihgiie, Sergeatit, Signal Corps. assislatit. 

PENNSY LVANTA. 

Temperature.-The menii tempernture of sixty-six stations wns 41.9, which 
is from 2 to 3 nbove the normal, and the snme as that of November, 1888. The 
menns of the daily maximum aiid mininiunl, 48.8 and 3p.7, ive a mean teni- 
peruture of 41.8, and nn average dnily range of 14.1. rhe %igliest tempern- 
tures reported during the ntonth %ere Greensburgh. 73; Annville atid Centre 

SUM Y ARY. 

Temperature.-Monthly mean temperature, 64.8; maximum, 84, at Snint 

Preci itation.--Monthly average for the state, 3.84; greatest monthly, 7.28, 

I~’ind.--Prevniliiig direction, west.--lfon. A.  P. Butler, Columbia, di- 

Matthew’s, 1st; minimum, 18, at Spnrtanburgh, 30th; range for stnte, fi6. 

nt Chargstoti; least monthly, 0.66, at Chester. 

rector ; J. W. Cronk, Sergeant, Signa2 Corps, assistant. 
TENNESSEE. 

The month of November was in ninny respects nn abnormal one in its me- 
teorological fentures. W i l e  tl ie tempcrnture was &out the tiormat. the rnin- 
fnll was cxcessive and the percentnge of cloudiness was much above the nor- 
mol. The snowfall was much in excess of the usual nmount for this month. 

S U M M A R Y .  

Temperature.-The mean temperntore waq 47.8, the normal for the past 
seven years. The highest locctl niontlily nicati was GI.9, nt Cog Hill, and the 
loweat wits 44.2, t i t  Rugby and Nunnelly. l‘hc highest temperature observed 
was 80, 011 the lst,  at  Savannah ; and tlie lowest was 19, on the the SOth, a t  
Rugby, the first nnd last dnys of the inonth showing the extremes of tempern- 
ture, ‘I’he tnnsiinunt tempernture wns. with two or three esceptions, recorded 
on the lst,  nnd the tninirnuni, with n few exceptions, on the 29th. The daily 
ranges of‘ tempernture were generally less thnn nsual for November. 

I+ecippitation.-The nvcrage precipitation was 6.G2, being the greatest No- 
vember average during the past seven yenrs, the next greatest being 6.39, in 
1886. This amount is 2.50 above the hTovember mean for the mst seven 
yenrs. Of this nmount the eastern division received nil average of,&out 6.76, 
the middle and western divisions each a little more than 6.78. 1 here wcre 
fourteen days of general rains, including snowfall. The greatest monthly 
rainfall, 9.83, wns reported at Trenton. This was the greatest locnl amount 
reported in November during the paqt seveu yenrs, the nextgrentest being 8.89, 
at Mcmphis, in 1886. l’he greatest locnl daily rainfall was 3.07, reported nt 
Knoxville on the 8th ; tlie next grentest wns 2.83, at ‘J’renton, on the 18th. 

Find.-Prevailing directions, north aiid west.-J. I).  Plunket, Af. I)., 
h’ashville. director; H. C. Rate, Signal Corps, assistant. 

TEXAS. 
SU M31 AKY. 

Tenyeratwe.-The mean tetupcrntlIre over the state ranged from 3G, nt 
Fort lslliott, to 66, at Brownsville; the highest temperature was 85, nt howi ts -  
rille, on the 21st; at  Cuero, on the 24th; and a t  College Station, on the 26th; 
the lowest wns 17, nt Port 14:lliott, on the 29th. 

fiecipitatio~.-The precipitation during the month was hcnviest over the 
enstcrn portion of the state, where, nt Tyler, it cscecded 10.00, and decreased 
with ninrked regalnrity westward to the one hundred nnd second meridian, 
west of which the amount did not exceed 1,OO.-D. I). H y a n ,  Gah,wton, 
director; I. N. Cline, Sergeant, S i g d  Corps, assistant. 

NOTES AND EXTRACTS. 
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NOVEMBER. 1889 . 

....... Hot  Springa 
Lend Hil l  
L l t t l C  R O C i  BG::: 
Lonoke 
hlnlvern t . 
Monticeiioy::::::: 
Xewport ( I  )t ........... 
Nowport (2 ) t  ....... 
Osccoln t 
Ozone t 
Pino Hlufft 
Prescott t 
Husscllvillo t ...... 
?!utt nrt t 
1 e x n k n n n i  
Wnshingtont ...... 
Winalowt 

Bn‘Iish Cdutnbia . 
New Westminster . 

California . 
Alcnde’ 
Alcntrnz Islund .... 
American Hill’ ..... A Imndnn 0 .  

Anaheim* 
An el Islnnd 
A n k x h  .......... 
Apt08 .. 
Atlllone .......... 
Auburn 0 .  .......... 
Ihkoruticld * ....... 
Barntow t 
I3enurnont 
Ilclmont* 
Bcnicin Nnrrncks .. 
llerendo 
Rerkeloy 
lloeu 
Borden ............ 
Boulder Creek +. ... 
Ihentwood *. 
Brightone 
Byronr 
Cnctus 

............ 

.......... ............ ........ .......... 
.......... ........ 
.......... 

............ 
......... 
.......... ....... 

............ 

.......... .......... .......... 

.......... .......... .............. 
....... .......... ............. ............ ......... 

_- Taking intcrvnls of three days and five days he found- 
.... - ..... 

Five days . 
._ 1 17-19 1 2-22 I 23-25 

1 Three days . 
I Months . 

72 

73 
77 
76 

72 
77 
67 
74 
71  

i 73 
72 
78 
74 
69 
60 

70 
74 
69 
70 
Rq 
82 
so 
75 
go 
80 
75 
75 
72 ;z 
76 
74 
74 
80 
78 
77 
80 
74 
90 
68 

;; 

March .................................. 
Septembr .............................. 

Total ............................... IO 

Thesc figures show very plainly, es erially in the five dny intcrvnls, that 
storms nre much more frequent j list bekre  nnd nfter the ‘equinoxes thnn ncnr 
them . This whole discussion will be found i n  Quarterly Journal. Royal Me- 
teorological Society of England, 1884. pngc 236 . 

I t  seemed advisable to mnke n rather . thorough search in the records of this 
ofice for the ast sixteen ycnrs in order to cstnblish the occurrence or non- 
occurrence o?such storms in the United States . I t  was thought at  the outset 
that the elenients most likely to give the best results were (1) wind. (2) 
pressure. (a) precipitntion. (4 )  storms . 

1st . Wittd.-Four stations were selected in t.he United States. Omnhn . Saint 
Louis. Pittsburgh. and Wnshington. in an.enst  and west direction and five 
stations. Mnrquette. Nilwnukee. L.ouisvillc. Nnshviile. nnd Vicksburg. in a 
north and south direction . The doily wind movements from the 16th-26th of 
ench month. a t  these stations. were worked up sepnrntely nnd in two groups . 
The first group included the years 1873.’80. nnd the second the years 1881..88 . 
The curves for the four stations and the five stations agreed very remnrknbly. 
and showed that practicnlly the oscillations could be considered as applied to 
the whole country from the  Rocky Mountainsto the Atlantic . The two periods. 
1873-’80 and 1881.’88. however. showed almost directly opposite phases ench 
to  each . Afterwnrd. nt the suggestion of the Chief Signal Officer. all the 
winds at  7 a . m., above fourteen miles er Lour. for the whole country from 
the Atlantic to thc Pacific. were counte i  up . The number of observations 
each dny in this lnst reckoning wns not fnr from 2.000. or 22. 000 for the eleven 
days . As will be seen. this curve. especially in March. agrees nlmost exactly 
with the previous curve for the totnl wind movement nt nine stations. and we 
mSy conclude that the result would not be materially altered if the number of 
stations were indefinitely increased . 

2d . A.essure.-In the same mnnner the obscrvntions of pressure were 
worked up for the four stations above for the whole period. 1873.’88 . 

3d . Rainfall.-The total rniiifall for the days. 16-26 of March and Se 
tember. was also computed for all the stations . This gives nearly 2. 000 oe: 
servations of rainfall for ench day. or 22. 000 for the cleveii dnys . The curves 
for the periods. 1873-’80 and 1881.’88. unlike those for wind. were almost 
identicnl in both months . 

4th . Storms.-All the storms whose centres could be identified upon the 
Si nal Service mnps were counted for the same days nnd periods. and in 
tafing the sum for the whole period. 1878.’88. the 2d order of means was 
compded. thus servin to smooth out the irregularities . The curves for the 
two periods were nen& identical. though not as regular in September ns in 
March . 

. 

The following is a brief description of the curves (sce chart v) : 
(A) Daily movement of wind at four stations. 1873.’80. Mnrch . 
(B) Daily movement of wind nt five stations. 1873..80. Mnrch . 
(C) Daily movement of wind nt four stntions. 1881.’88. March . 
D) Daily movement of wind a t  five stations. 1881..88. March . 
E) Daily movement of wind at nine stations; 1873..88. hlnrch . 
E’) Total number of times wind wns above fourteen miles per hour. 1873- 

1889. March . 

h l t  . Vernon U’ks ... 
Pino Applat ........ 
~ m n (  2) t ......... 
Tuucumhin(1) ..... 
Tuscunlbin(z) t ... 
Uniontown ......... 
Vullcy Hend t ...... 

Almka . 
Junenu ............. 
Killisnoo 

Ariwna . 

Union Springs ..... 

.......... 

1889. . September . 
L) Oscillntions in pressure. four stations. 1873-’88. March . 
M) Oscillntions in pressure. four stations. 1873-’88. September . 
N )  Total rainfall. nll stations in United Stntes. 1876.81. Mnrch . 
0 )  Total rainfall. all stations in United States. 1882-’89. March . 
P) Total rainfnll. all stations in United Stntes. 1874-’85. March . 

(Q)  Total rninfnll. all stations in United Stntcs. 1874-’8!). September . 
(E) Number of storm centres each day of March. 1873-’80 . 
(S) Number of storm centres each dny of Mnrch. 188?-.88 . 

A study of these curves shows the following: 
1st . (A  and (U): thnt the wind iu gencrnl is very much higher before and 

2d . (C) nnd (D): that the wind is lower before and nfter the Mnrch equinox 

3d . (E) and (F): thnt while the wind is a little lower beforc nnd after. yet 

4th . (G) (R) (I), and (IC): thnt during the September equinox there is a 

6th . (I. ) and (M): thnt the pressure is either rising or at n mnximum during 

8th . (N)  (0) and (P): tbnt the precipitation reaches n maximum on Mnrch 

of storm centrcs ench day of March. 1873-’88 . 
of storm centres each day of September. 1873-’88 . 

after the 1 nrch equinox thnn at  it: 

than on that date . 
there m e  two dates on which it is almost ns high as a t  the March equinox . 
tendency to less wind . 
the equinoxes . 

80 

78: 
78 
80 
75 
75 
72 

50 
51 

.. . _. .- 

Florence1 .......... 
Fort Apnche ....... 
Fort Dowie ........ 
Fort Hunchucn .... 
Fort Lowell ....... 
Fort McDowell .... 
Fort Mojnvo ....... 
Fort Verde ........ 
Gila Bend” ......... 
Holbrook * ......... 
Lochiel ........... 
Mnricopn * ......... 
Pnntnno .......... 
I’eorin .............. 
Snclisn’s Rnnch ... .I 
Snn Cnrlos .......... 
Signnl t ............. 
Strnwberry t ........... 
Teviston .............. 
Terns Hill  ........ 
Tip Top t .............. 
Tombstone ......... 
Tucson ( I )t ........ 

20th. and hns n rnpid diminution from that date . 
rntxinium dates . the 16th and 20th . Also. curve (N) has two  

th . (Q): thnt at the September equinox there is nearly a minimum nmount 

84 

2 
75 
92 

75 
73 
74 
70 
73 
80 
80 
78 .... 
81 
77 

82 

74 
82 

of precipitation . 
8 th  . (K) (S) (T): thnt there is a max-imllm number of storms on March 8th. 

and n secondary maximum on March 21st . 
9th . (U!: thnt n maximum occUrS on September 9th and there iR almost a 

minimum for the whole month on Sqpte.mber 21st . 
In generid. the only curves which lndlcnte a preponderance of storm nctiou 

during the Mnrch equinox nre  (c) and Cp). and these nrc offset by (A) and 
(E). which are of the same nriture h t  directly opposite in phnses . All the 
March curves except (A)  and (U) show a tendency to increasing storm actioq 
on the 20th and 2 1 ~ ~ .  though in most cases there is an equal increase earlier in 
the month . 

All the Se tember curves show a tendency to diminished storm nction at 
the time of t!e equinox . The conclusioP.is inevitable. thnt the observations 
do not show n preponderance of storm action during the equinoses . 
Meteorological record of ~ ~ T W J  Post =Weom. VokuuntanJ. a n d  other co-oper- 

sting ohacivers. November . 1889 . 
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